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OO (57) Abstract: It is intended to provide isozymes of a lacrimator component synthase, amino acid sequences thereof, genes encoding 
the same, etc. Three isozymes of a lacrimator component synthase participating in the synthesis of a lacrimator component occurring 
in onion, etc.; the amino acid sequences represented by SEQ ID NOS:1 to 3 which are these proteins or polypeptides; DNAs having 
fs| the base sequences represented by SEQ ID NOS:4 and 5 encoding the above proteins or polypeptides; a process for producing the 
<0 above isozymes: recombinant vectors containing the above DNAs: transformants transformed b\ the above recombinant vectors: a 
process for producing proteins or polypeptides hav ing a lacrimator component synthase acliv itv which comprises cul luring the host 
W ce u s; an( j amisense RNAs respectively hav ing complementary base sequences to mRNAs corresponding to the abov e DNAs. 
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5 Sf^f 

mzm^-r %>mm&L ft $Li&wm <d 7 ^ vim a tewrs s 

iCi£L<teU C#fttl.tM^tlOP e C S O ( S - 1 - 

nS3-Ht5DNAtt, 0H*.fc£, ig^^^O^^S: staffs £ <t, i& 

20 

st?, #< ©w^/£m#^£n, s-i-7 t n^rjK->xf-r>7 

;i/V*^^ U <i t— i?C±ot^Sn$ tll^^4^$n 

25 5i#^.^T*fc. 
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^z\x. if^mm^u. ®,mm9zzm&w.te. mmm^-^^mm m 

9 5 3 7 3 ^-^#)o 
fte*^, ^^^^^^#ifiE-rsffiM^^ (Lachrymatory Factor;L 

liT^^m^)^ x> < g;iEummi&ft\zts.z> t^z. t>nx^tc a l&v. 
*mwmt>tfffl9zi>r££z:z\z£nit. nm\z, ±ie/&#&ipiitxu-r 

15 BJUfeo 

20 l^i;&5a»^fc„ 

25 — il^^4j^i$075 / Stilii^J £ 3 — FTSDNAlf^i^fiJ 
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. flattie fllAfcT, M^S^e (K7^7-r) ^^o^^C^iLO^ 

15 &z^??-T»MM&mvtcMn&Wifc. mmumm&mmvT. mm 

^±EDNAfc^iS:tSmRNAt:»bTffiiWJfc«i5iJ*ft57> 
ft>XRNA, \zmTZ>o 
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(2) @B3«-$f i t^$n§75/M^xfJi75;TOiffo i *> 
20 o') 2 -c^nsr $ y wtm&ixumT a /wtmm*p<D 1 1> 

(4) ib^j#^- 3 i?^$ni)75 swimmxtemT /m^w^o 1 t> 

(5) mm (2), o) xtt (4) iztzmow&nxfetfv^??- k£ 
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(6) SeSX^'J^^^^-FfStSfi^J^, S^J#f4T 
7K$*l&DNA-ea5.£)H(jfa (5) l:f2i©DNA„ 

(7) ieiXtt^'J^7'f - F£3- Ft§tIIH^J^Mt§DNA 
5 SB^J#^5T^$n§DNA-e$.^MfB (5) ldBt©DNA 0 

<fc07^Vif^AE2-l, E2-2, X & E 2 - 3 3 £ <h £ 

10 (9) fftfE (5), (6) Xte (7) t:|2tODNA^ft§«^^ 

15 (1 0) SfffB (5), (6) X« (7) izmWLODN AlZM fa"?* mRN 
Ao 

k\z, *m.w\z-D^x^.\zmm\zmm~t %> a 
20 *^0i-e«, ±mmm&mf$'rz>fc&iz > £t\ ^*^T^®b^« 
^^^•^^^m (E2> ^c^n^T-r vif -r a£> 

ill. 3««©:r-f yif-fAfc*Arr*. &htt, ¥ibfc3ii© 

NA^Sf^lLfcc DNA§»ifItTP C R & IZ £. -o T MM 0% 



WO 02/20808 



PCT/JPOl/07465 



6 

^fAO^flCiifi (MALD I - TOFMS) g[ Ufc Ct^f,, 
S-l-^D^-^-yXf-f >^;i/7* + >'H (PeCSO) CD 7 

*?89§#6 te, _fc IE «M fit (E2) CDT5 7 BfeBB^JRCX-t 
n^rn- S ite^BB^J* Kit" i«<h LTffl^ 

3B#l£ifej£L\ ^(Olfi^R^TS / ^BB^J^HJ S £ £ £ mm 

©fcj&fc, E 2 cot 5 7 m@3^JS.^nS:n- ^XIB^J £^-r 

25 £*ae>©fcij!,&»£*.T, m^w^^m^t, E2©±g7-rv 

if-TA3» (E2-1, E2-2, E2-3) ML, ^•CDN^SST 
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5 J^mmUmt, SDS-PAGEOt^lTUOFibT^ill^tl 

-f a tenant? trs c: tw^fc. 

20 ffi. ^«,&M$cI/jCO^Tte, 0il*.fcr» pH4. 0~6.'5©T> 

tfJV&m 9 £B 7jc^>B u f f e r T^ttS LTT-f V tf< AS^Bfr* 

^DYh77-ijy>^}^lit(J, #|;tte£\ Mo 
no P#^A (7 7K'>7S) &i*lf^7^>-HC 1 Buf 
25 ferT'fMlfci-Poly Bu f f e r 7 4 (7yJK>'7S) 
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fflftmmmm*iz&&nz>, ^g&r-r v-aw 3ti (E2- 

1, E2-2, E2-3) T&ofcOT, ^© 3 lS®7-f Vf'f AS, 

/ty7T- , 3A^|;ty7r-, , 7W>SA«;77-, Tris- 
HC lAi/7 7-, ^x>R-ij>|;t>;7 7-« m&M^zn&o 
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tl/Tfi, E2-l~E2-30§N*a7Sy^lE?iJ^fet 
5 fccDNA^D-y^^SL, ^^©/t^y^i&tftaib&E 2 (Dm 
RNA^iitLTf^iLfc cDNA7-f^7 U — ^ £ A-f ^-f if 
-yaXCcfcD, E2OcDNA^iD0±lf§*fe J ?> > mRNACD^U 
AiHCT — SrttiP L, inilffllt^^^^T-i E 2 - 1 ~E 2 

10 NA*^^LfccDNA$iII:lTPCR^T, E 203' 

SB^J^BJ^tC b^:^, 5' RACEST5' tMMIS^J £ HJ§ £ IZ T <£> 

15 1) ^7^=f0i^^7i/-^/SDS/L i ClfeTh-^;VR 

n A&mm-r&o 

2) h — ^jpRNA&t'Jifd T^j^AtjlltTraRNA^iStS. 

3) mRNA§g^i$t®ilTcDNA^Wl. t 

4) E2-10N^75yt5M5ltlT^bfc, ^zc^ 

^7-^ffl^TPCR st^tv^ e 2 - i <DTmm\z&m~? zmmm^* 

25 6) P C RT?# t>tlfei^ijiIjg^^E 2 - 1 § £ E2-1 

(dm a l d i - tofms iz £ z>ftTm : m&$£M ^ /mum^^i- 
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7) e 2 — i cd F*g^iB^J^ £ ixfh ifc'/^-i"? - 1, 5'*^{c#inb 

R (5' RACE) £ff ±«Efilfc***r-5«HB^<»*»S. 
5 8) #6n*:PCRiiliJ£4&*»»!Lfc^, tJ-^ £ D- ~ >^ IT, % 

y-^i>X<OM«SWL, E 2 - 1 >^ 
(ORF) E2-1S1 69i®75 

io 5g© 1 6m<DT ^ s&timfrn.mmhrcw&nizfczz ttfmmvrco 

tfl/feif > ±ISE2-1> E2-2, E 2 - 3 il 1^ D jtlg^£:^C 

T> E2-1, E2-2, E2-3II&§:tW 0 fe, * &, E2 
15 - 2 ©N5|5S»^6 2 #§, Mtfkl, E2-3©N*S^&4#@07S 
/iii. As n^lKt, As p«ftt5:tfeM^L Z\(Dm\Z 
LT, E2-1, E2-2, E'2 - 3 ©Se^PE^I £7 5 — #E 

E2-2iE2-3tt, IWl-Oit-fe^^SiC-^^^n, ^P-fey^> 

E 2 - 3 CE>N*S7 5 7i?I2?lJ£ 1 0SS$T?»«fbfe«*, E 2 - 
2 c7)N*$fg7 5 / ^ge^ij 5 gl^te, E 2 - 3 CDN^^g 3 SIS* £> 7 g§ 

25 (E 2 - 2 ©N*^7 ^ /^SB^i) 
Ala Asp Gly Ala Arg 
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(e2-3on«75 smmm) 

Asp Ser Ala Asp Gly Ala Arg Lys Trp Ser 
Z.<DB^^^>s E 2 - 3 ft E 2 - 2 (DN^iffiMfc Ser £ Asp &tttQ 

5 ^±©^^^S, E2-2tE2-3ll HO - £^ £ £ 

tlT^S £#>L e»tlSo 

JfclC, E 2 - 3 ©Jie^F@B^J^^0JTSfc86, E2-3CDN*i75 

ym9m&&&izvTftMisr£7 : z?3L*u- hy^-r ^uai 
io m^mw*'&z>o 

5>-^x>x©^w«g^$ii^Lfc^m, e 2 - 3 <DTmmm&\u. 

E 2 - 1 -«ggLfc@B?iJ£-gfcT& C <h^#/^2io 
15 E2-30TS#JS^Jtt, E 2 — 1 LfcM&l b. — Sfe L/ 

rztc&. 5' r ac E/B7°^-rv-te, e 2 - i <D±mmM&jmm?& 

fob Tc 7 z> T — t |W| C § » 

5' RACET^IUfcTV^-^^-f^-^it^Ct, E2- 
3(D±gSti3^J^E 2-1 cD±$St@B^J<hm5 E 2 - 1 TfTofc 

20 5 ' R A C E ©i^^^Mlte, E 2 '- 3 © ±ffim&l t. E 2 - 1 <D JbgftSfi 

S^^«alfe/L#:ria--^&DNA*j*ttiLT> E2-1® 
5' R ACEg^&HK 2 IU~>-*X>*b;fc. 
it©^, MJnbTfTofe2flSCD 5 ' RACEltlO@2?iJ[i, 

25 mmvrcE 2 - i (D±mmmt—m.i^tio 

e 2 - 3 ©±»itiB^ifeE 2-1 <D_tmmmtmci:$>z> 
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m*&M&mterc%&%:, e 2 - 3 &e 2 - 1 tmcmfc^z 

Asp 

5 -blB^^^jEb^ £1 E 2 - 2 <h E 2 - 3 CDMALD I -TOF 

— gf-f 3 d <t ^ 5> fc?tf8T#<5o 

E2-2 (1 5 575/i) 1 7 6 8 9 , UgiftHilte 177 

2 2 „ 

10 E2-3 ( 1 5 7 75/SI) <£>#^*« 1 7 8 9 2 , Hlffifj: 179 
0 9. 

PeCSO, — if, E 2 ©il-nllc^^SMSp H <h 

E 2 ©Mjg p Hte, ^1**1*) 4 . 5~5. 0 T? 3 ^ (C* £ t/i „ 
15 E 2 - 1 ~ 3 CDSjg^StdOViT t>, 1 5 *C ^ 6 2 5"C(D^M^^T 

±12 3 mm<D7-i y+j-w a«, ^-rn&^a, mm ph-&z$ mm & 

20 ACSt^tlS. 

E2-l§R»tlT, N«75 y gfc#tfr£fr-3&£ d ^ , 
tfI^>/5:Hi0 2fl07-f V-iJW A (E2-1-L E2-1- 

2<t^^bfe) fimmzn. ^n^©N*S7 5ytiB^jt)^SLit, 

25 ACDfiH, ±-&7-f yif-f A (E2-1-1, E2-1-2) 
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(T-rvif-rA) (Nmt$(D7 ^ ymmm) (maldi-tofms) 

E2-1 Gly Ala Arg Lys Trp 17465 

5 E2-1-1 Ala Arg Lys Trp 

E2-1-2 Ser Ala Asn Gly Ala 

E2-2 Ala Asp Gly Ala Arg 17722 

E2-3 Asp Ser Ala Asp Gly Ala Arg Lys Trp Ser 

17909 

10 E 2 - 2 <DN&i&fr ^2#|tE2-3 ®N»6 4 #B <D Asp tt, 
Asn (DmX'^m^ntcW:, Asp \Z^Wk $ ft<5 £ S n 3 86 > _hfB<Z> 
&M<D Asp ^ Asn 2 - 2 , E 2 - 3 t> 3 £ f£$J| $ 0 

S2^J^e,¥iJH^bfc^TS«» E 2 - 1 (15 '3 7 5/ i) « 1 7 5 0 3, 
E 2-2 (1 5 575/i) »1 7 6 8 9, E 2 - 3 5 

15 ttl 7 8 9 2 TJ&0, MSTOl^ItffiK 

?ij#^4©iiiia^jtg$ti5DNA, M-ttEM esters ytia^j 

20 5. 

25 ie«i«#u^yf 

W £> _hfB E 2 0 7^7 If -f A$3-Ft§DNA, ±fB Z 5 / ^? 
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(i) Mmj&fr*kj&mm<Dtkm 

DN A, ffc^S, E 2 7< y+M A*feT£M>&^#3J?A^&£ 
Jt%, Mfc, I©|i*J2 i ^^:DNA^^±ilF , ^T|IS-B■L^?)?>i:(i:?: 

©^^^^^^^*«tt^#-r^Mesx«^ u ^y*5P F£n- F-rs 

25 It, E2-1, E2-2, E2-3TK, N 5fc Sg CD 7 5 ^ gfc IB #1 )&« 
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2 T-T Vlf-f Aitf5^£ bTtt, 3£2§<£>E 2 £ ^ Dflijl^ttlf 

(2) 7>ft>7RNAl:J:5ftjg^S4^l / ft^tt«©4S * 
^§BJ<Z)E2©T-r V+P-f A£ 3- KTSiftte^©ifi3£gB3&lfc:£tn>T\ 
7>?t>XRNASffi«rtT?f8SS-&5CifcJ: 0 , ±S2it{5'lf $g© 
SS 31 £ UPSETS 7>n>XRNAit mRNACMb 

25 T*@tilft4!*@3#] mRNAiII^^ijiEtl.ri!aD, it 
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7 XX? V*3- W9 — >fy ilfef CioTfll* 

5 -e&tK ^oauttdt^-r <fc v> tt 5 ^ >-t>itx«^^o — jr 

Hfc, *ifi-Z?te, YUtiLLT 7.^2 V*?- FS^ 

If-f 3 > If i — *—##ry 7 h ( H Y B simulat 

or&i:) "bStafBasStlTViS©^ £ ft £> SfiJ/fl L T T >3^-fe >X 

h'OS^tt, 18~23mer, G C 3 >J- > h fcj: 5 0 % &>±1fi& 

583g^^^ — ©^n^E — ^ — ©TSIEK: c D N A SS£[rJ% ick^&^Tm 
15 iW}I#AlT7>?i!>7RNA$^^t^JWJi§n§ t 

£ftTt>-5(Kiein, T. M. et al. Nature 327, 70-73, 1987 

20 #M?>) OT, kgE#A-rs^^j&ws 

( 3 ) E 2ia«0^i4S 

t^DNA&^tt^lil^^^-tt, (-f ) E 2 S3 - Ht 

^RNA^fUL. (Q) gRNA^&M® c DNAS, — MB 

25 DNA^^L, (A) icDNA^^7^5 I^CIM^, ( — ) # £> 
nfey^XSFTfillSfeiL, (#) #£n&JBfS3fc&&:Si&« 
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5 E2S3-Ft^RNAH, E 2 £^ ft 3 #f4T & tl fc£, 

LTtt, 7i7 - ^/SD SiL i CIS (iMl^SUflft, iffl 

Hlf >"J-X2, MOP CR^iya hzi-;u P 5 l mmit) & 

10 I^I^TcDNA^^l, H5nfccDNA5y775Ft:W 

cDNA^I^^tfy^XSFtbttt, 0>j7Lfc]U *JI§WE&5it(>Dp B 
R 3 2 2 >(gene), 2, 95 (1977)), p BR 325 

(i?->, 4, 121 (1978), tt|Ifi*©pUB 1 1 0 (AW 
15 ^r5*;i/ • AW^-^^ • Ut-f • 3 5 ^L-^r — > (B i o 

chemical and Biophysical Researc 
h C ommu ni cat ion), 112, 678 ( 1 9 8 3 )) & <H 

20 tlttt, ^^^-t-f>if-F0tJHt^l : 1^61 : 1 0 IZhfc 

^mm, /Hti^^xhk'ffy f (2) m&^mtiromm, p 
7 8, ^aaa) o i©i:^iUT#^nfc7'7xs Ktt, iiym?§^ 

0iI;U;£, X^x'J^T (Es Chechia) MM. nj-)V7, (B a c 
25 i 1 1 u s ) If^i'tiiAtS. 

±fBX~>x U*7 (Eschechia) mM<Dm£ btft X^x 
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U^TO'J (Escher ichi a co 1 i ) ( 7° n 5> — > ^ • 
• ^-->3 • 7^Jf5 - • • ti'x>^ (Proc. Nat 
1. Acad. Sci. U. S. A) 60, 160 ( 1 9 6 8)) fcgtf 

5 (Bacillus subtil is) MI114 (v 7 — >, 2 4 , 
255 (1983 )) fcZtfimtfbtlZ. iSfelt^^tbtlt * 

+r— ->a>, 49, 1 568 ( 1 9 7 2)) ft 6*1*. 

10 • /W 7*U i£—>3 >m (5?— >, 10, 63 ( 1 9 8 0) R 

^DNAfi^ge^J^Jt^fe (7°D zs-Vy? • ^ • ^-> 3 • 7-^7 5 s 

5 — • • D--fI>7, 74, 560 ( 1 9 7 7)) ftt**ffiH, 

US Ca^U'-f y£ • 7i/yX - W — (Nucleic Acid 
s Research), 1 5 1 3 ( 1 9 7 9)) ± 

^^-tltft ^HIft*©77X5 K (mX\£. pBR 3 2 2 ), 

ttfifi *®7'7X5 h p u b i i o ) , m-m & * •? =? x $ h 

25 PSH19) S§^ilA77-y/4i'0A^f'Jt77-y 
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lb. £fc3' 5fcS8K:fcl:»SR&ifc:3 H >£ VX<DT AA, TGA, Xtt 

TAG^tLtfe^^. is*i©®ai§3- H-rsjt^^© 3 ' 

10 * — , r e c A^Dt-^-^if^, 

SPOl/Dt- ^ — , SP0 2ynt- d7 — , penP/D^- ^~ 
fc<h\ PH05yDt-^-, PGK^Dt 

— , GAP^Di-^-&t*W$l/^. tOfc(tlSiiU->iij' 

15 !&£j&*»&«Bi&^**»-&fc:Kj:, sv4Oi*0yo ; e-^-, vhu 
20 tt*inj&;&:£#*tf&n*>. ±t3xvx u ^t-TMWi* n^-)V7.m 

ftbTft, 0fl*.fc£» it>;AD7-ft7 tHf->7l (Sac c a r 
omyces cerevis iae) AH 2 2 R & £> tl§ o 

mmmmt lt», #y^.«, Scswiiacos- 7, vero, 
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*©-«titfi, mz.it* gtmommm on -e^stifcEsc 

herichia coli BL2 l/pGEX-4T-3-E2- 

3 - i&mwzn, mm±wn, 7*^xh&mm~3&. 2001^7 

5 ^FERM B P - 7 6 7 5 £ LTWf£$ft> KW^HIf fc^^tlTVi 

s o cigife mmni^mm /vfa--r hK^y i. fr^oum 
mn&Komm. P 9 8 - 9 9, 3iiit) wslk tc^sfcir) 

J-3r — & —T> — 33 9 Yl/Y ( I P TG) ©io^JSiD^Sii^ 
15 U *7JRiB©»-&, 15-4 3 3 

^tfjvxiioi^, mm*Mi%m3 o~4 o < c-?^6~2 4n#rafr 

*7 7 , 4505 (1980)) iflmVfZnZo mm<D pHBI5 5 ~ 8 tC 
aSt5©*tffabli. ig*«M3t2 0t~3 5 < CT'*tJ2 4~7 2 151$ 

25 fit t?ME Nig it!! (if-f I>X (S c i e n c e) 122, 501 (1 
9 5 2 ) DMEMgi (^DPS*— (Viro-logyK 8 > 39 
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6 ( 1 9 5 9 )) teEifimtfzn&o p u\tm 6 ~ 8 -e*5©*J»*UVJ. 

^ifiltl^l 3 0 MO ttD 1 5 mmfr £ 6 0 B#FpgfT^> 

lite o e 2s&&ft2>&mfc£w»±m\'**>tiz>. ±m±mm&*>E 

ff5Ct^trt§, £*i£©^fcl0#Sl, il^ffiibitt, mtit^m 

111! Mono PTOiffi/^->$^t 0 
20 El 2 it, 

m 4 73 7 m.Mfrt>j&z>±m<Dm.&ffiM%.z*E 2075 / miH^j 

0 5tt> EcoRItNotI T^«9tB$n7t 6 7 3ll^^^§E 
25 2 - 3 -l©IlSt/l 6 0i©7$yii?ij$^t o 

0 6it EcoRItNotI Tf^JO tB^tlfe 6 7 3 i£X/!>> E 
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2- 3 -2©JfcSRtf 1 6 0<B©7S/#ffi#l&3ST. 

m 7 «, E2-3-1 RtfE 2 - 3 - 2 © c DNA©^iR^t^^ 
P-->^©¥Jli£^t\ 

5 9 tffr y y P — 7; 4 Fast FlowTJ^A 
^tB^^ 5 0 0 0#ftCf&3RUfett»TfTofcjSttWj£iB*&^-r. 

fg £ 5 ft tb (DM £k <d mm 
(1) ffi S! SI© 7 V1f< A©« 

Lfc1£m<DXt£ 0 - 2 9 5 3 7 3 -5f&$B) £JB ^T^SSLfe. 

15 1) £ PV h 7* — *^>^K:J;*»i4' 

^07h7t"Ay>^ffl^7ATo65Mo n o P HR5/20 
( 5 <J> x 2 0 0 mm) (7 7;K*>7»)' SS t ar t buffer 
(0. 0 2 5 M*7|ct:X7y>^HClTpH5. 7(IiiLfcfeO) 
*T?¥f»flsLfc&, 5 0 0 /i l®iii:^^77 t 7^bfc. TZfy-tm** E 
20 luent buffer (77JKy7llO% Poly buf 
fer$HClfpH4. 0fcWSgbfc*>©) HTgiUL, 
IlTlsIiKbfe. »ajifc©«Ei£fcJ:0 . 5ml/min, 7>KfMSS4t: 
it> 2 8 0 nm©®iR£««j£#£&iP&i£te£«|jfcL& 0 

2) fs&owfeijm 

25 i£tt©SI^;Srfcic«* Wft£fl!rfRflJB u f f e r (5 0mMU>^77'J 
^7ABuffer pH6. 5 ) ft%inH 1 0 m lie, - > 
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— 9 7 U-T ± — -tf ( 5 0 u n i t s /m 1) 40nltPeCS Oig$K 

( 2 0 mg/m 1 ) 2 0 w 1 MT 3 t^M^S £ -frfclg, 

mi u UHPLCIiyy^-fb, *If!/&7><Z>£l&*££ttLfc 0 
7>#Hei«0 S D7J ^ A ( 4 . 60X250 mm) (ir > i ^^^^13) , 
5 XttDOCOS (4. 6d)X 2 5 0mm) (t>ya^M 

§0 zm^tco ^om. &mm\ziz 30% ( v / v) ©&&m e oh&, 

5?Ej$«> 0. 6ml/min, ^7AMtt3 5t> ttBtt2 5 4 nm 
3) i&JH 

10 Mono P^j^AT'CiSO^I, E 2 IZitm&VT V^f^C 

Tr^S dt*«^^ofeo -e^T, 3mm<D7^ y-if-f A (E 2 - 1 „ 
E2-2, E2-3) ^#g|b/fco 
Mono ^A^e©f^^W^^mA°^ — >^:BI 1 o E2 

15 - 1 fi77^^>3 >No. 4 , E2-2fi77^>'3>No. 6. E2 
^ 3^77^5/3 >No. 10, 1 1T?*5. E2-ll:Mi 
^ilTE 2-1-1 RU?E 2-1-2 ^StlT^L 

n*so75 y ^@3^J^$«^i?^feE 207-r y-tf-r A«, 

20 

(2) 7-f yif-f AOMjfipHRtfSilil&GDjtlfc 
*f$3bfcE2-l, E2-2, E 2 - 3 <D&Um& 3 5 0 mM<D U > 
U »7AB u f f e r (pH2. 4~ 8 . 0) T^IRL, ±fB ( 1 ) 

e 2 o#t-t y aoSjSp Httvi-rnt) 4 . 5-5. 
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±IS ( 1 ) T^b^TOi^ib, B.JfcM.m& 0 &60t: 
£-«<t£-fr*:o ^14<D^$«, S^^&^^bfc 100%tL, 
ffi^ItHftLfco SHl£<D^m> E 2 V if Atf>SM^teV> 

5 -rtife 1 5"c~ 2 stirijHiTv^ c: tj&^jBjbfeo m.m&m<Dmfe 
%g%:&m 3 n*t« 

(3) MM!&ft£.!$Bm<D7 V*f4 A©N*^T^ /&8B#l©BiJ£ 

10 Bs*©T-f Vlf-Y AS, 7i-MVft5/rt-hWttS^t 

^X>-tf-£ LTte, G100A (HEWLETT PACKARD) 
£tZ, PTH7t7-rf-tbTtt, 1 0 9 0 (HEWLETT P 
ACKARD) S^fflLfeo 

m m 

E2-3 Asp Ser Ala Asp Gly Ala Arg Lys Trp Ser 

E2-1-3 'pt£^ Ser Ala Asn Gly Ala 

E2-2 Ala Asp Gly Ala Arg 

20 E2-1 #Vi Gly Ala Arg Lys Trp 

E2-1-2 Ala Arg Lys Trp 

(4) ^7^^fi*0cDNA0^ 

^7^^©ifr2. 4g/^£, 7x / — )V/ SDS/L i C 1 fC J; 
25 ^T^RNA^ilLfc. SIC ^'J Tt^D-7)!J7A7 □? h 
^77'f-(C<i;'9t, mRNA5ttf^UA-RNAl. 5jug^fi 
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NA^tfc, ^RNA^&mRNAOlICB, m R N A Pu r 
i f i c a t i on^y h (7riK>'7l) £ > £ > mRNA^i 
Itt^c DNAO^^ICK, RTG-T-Pr iraed First 
5 -Strand + yh (77^? '>7fi) V>fc„ 

(5) E2-U3-Hf5cDNA©3' *MJ:&*@B?!I©&^ E 
2-1 ©N 7 5 y^@2^J^e»DNAO^»ia^J^«I^L, -^^^ 
7-f7-, 5' -GGIGCI (A/C) G I A A (A/G) T G G — 

10 3' ZftMlsfro &fc, :*'J 3 d T^^-T ^-fctfttfcT 

lBit§ l J/t-77 1 7^7- < 5' — TGGAGGAATTCGCGG 
CCGCAG-3' fcf£gJbfco f£®tb£: 20©77-f T-£JBV>T, 

^7^i^©cDNA^iitiT, it-r^^- (pea 

15 fc. 

T&:bl3, 9 5G, 9ftm<Dmm:V}i<D'&, 9 4G, 1 #P^©M'|£, 

Sr^ltbfc. ^©i^, H)6 6 0 bp©^-ft:l!|§||fc o ft, :/^-f 
20 t — ©^*@S^J(c^ViT. r/j \t rx«j r i j ttVyy>^^-r. 

(6) P CRT'ltl^tlfcE 2 - 1 ^3 - Ft§ c DNA©3 ' *<MJ 

p cR-cmmznfr® 6 6 o b P <Dm.mmm&&ij£T2>tz®\z, mm 

25 li&7^n-xy;W^t)DtHLTltIb, pGEM-T Easy 
Ve c t o r(C+l-^^P-->^L^o £n£*J§l» (X L 1 - B 1 u 
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e) K#AU 7^ X 5 .H&SIBtl^ 

5 (7) E2-lS3-Ht5cDNA5' 5fcSg«!lJftSBB3BJ©fcj£ 

E 2 - 1 <D 5 ' £3$ 40 c D NAOiffKfi, 5' RACE^^i^fc, 
Mfo&>)\Z\Z, 5' RACE'>XfA^'^ (LIFE TECHNOL 
OGIEStt) &m^, raRNA^6^lfccDNA05' *S»fc^* 
UrfdC£tailingbT, rn^iliUTI^fc. 

10 Id tt, #M ©Anchor primer, 5' -GGCCAC 

GCGTCGACTAGTACGGG I IGGGI IGGGI re- 
s' iE2-l©3' *SIc DNA©»#fT*(I93bfcE5>l$Sfcf^» 
b&U/t — X^7-f7-, 5' — TCCTCGTACCCTGTAAA 
ACACTCAG-3" SffiV^ +r — v;]/ it-T^^- (PE/Ht-> 

15 XfAXti) Sffl^TKTOlIWT'PCR^^fT^fc. 

m^T 5 5 *C, 1 ftm(DT-- U 72t), 1 #M©#figJfc&4 

OV^ ? ABDUL. *:<D'&, 72t, 7 ^FI©#M^^f o 

20 

(8) E2-l4*cDNA®5' *<MJ ©^*@B?>J ©fl?#r 
P C RTiSifI$nfc^J4 3 0 b p ©i£*|2?ij £ *5£"T & & , if 4@M 
i^y^n-xWS^DIiiLT^il, MIB 3 ' *Mj©i£SBB?iJ 
©»-&£Hi;#«B7?BB#l£ft5£Ujfc:. 3' #J&££5' iH!l©fi¥#r «fc D # 
25 e>nfe^:ft©4ISiB^J^i2^J#^ 5 IZmTo IB^>J#^ 5 fctftfcHS 
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mmmn4\ZTKi,tcm.mmp\fr*>7 =i ymmw&MwiL, ems, e 
2-1 ymmmtitmvtct z\?>. ist 2>mm-tAM.&% 

2-10cDNAt$5i:i^iI$nfec MALDI-TOF 

MSTi^bfcE 2-1 ©#^*kj:, M*SH^j^^#6tifcr$ /mm 

E 2 - 1 frl^m : iSl^^i 1 7 4 6 5, fhlftfl 1 7 5 0 3 

15 e 2 - i ©r^ > wzmm&mmmn i ^^l^ 0 

(10) E 2 - 2 / E 2 - 3 075 yKB2#l©ftj£ 
_tfB (2) ~ (9) O^StlBlWStiD, E2-2, E2-3 

20 tr^©7^yif<A©N*a8T5/BjiB^j©^#f«s*^&, E2-2 

tt, E2-li!9N*«l075;|^2il^I^II) < E2-3tt 

KT^Afc^ n& 7$ /I&E2-2, E2-3 ©n*$S7 

25 ^SL^A^fc75;ilt E 2-20N*S^^2iSg 1 E2- 
3 ©N*^g^6 4SIS©7X/t7^>lT, E2-1*3-Ht5« 
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3- H-TSiSe^t E 2-2^E2-3£n- Ht -5 itte^Mfc -5 "SJ 
ffi#d*#^.e>nfcfe:«), MfBE 2 - 1 (D:t§-&<h|i«©3r?£-C\ E2-2 
RtfE 2 - 3 K-rsfcfc^&ffiflfbfc. 
5 3 ' 3?ttfigtt£BBaf®&£ft£, E 2 - 3©N-*S75;gS 

9 ^SOIS^J^ <b , #.<DE 2-3-N9-UE2-3-N9-2 MlK 
CE2-3-AS p<£> 3tI©^^y7^T-$#Stfc, 
E2-3-N9-1 • • 5' - GA (C/T) AG (C/T) GCI (A 
/G) A (C/T) GGI GCI CGIAA (A/G) T G G — 3 ' 

10 

E2-3-N9-2- • 5' -GA (C/T) TCIGCI (A/G) 
A (C/T) GGI GC I CGIAA (A/G) T G G — 3 ' 
E2-3-Asp- -5' — GATAGTGCTGA (C/T) GGA 
G C T C G A A A AT G G - 3 ' 

15 

E 2 - 3-N9 - 10^7^ MI3 (5) T^Lfe'J/t^^ 

5^ t<Dffl.fr& R^E2-3-N9-2 ©^^T-t U A* 

— X^7^7- ^©m^-o-^-li:, E2-3-As p©^7-f V-t U A* 

20 T> — ;P it-r^7^- (PE;Ht->XfAXtt8) £fflV>TPC 
RMJfc£tTofc. PCR|#(t T"- U >t?Um* 5 3 Cfc^ 

hltc^^k t&i3 (5) vm&tmmKLVito 
m—tzmmrfmznfr. #e>nfe3a«©jg^©^sBB^jtt, ^ 

25 7-f E 2 - 1 0gB#l£— gfcbfc. E2- 

2 RtfE 2-353- K-T Sifter© 3 ' *<MMSi3?>mE 2-15 
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ittS^^©^*@B^J«, V^-rnfe E 2 - 1 <D 5 ' 5k$MgB#lt— ML 
5 L/fco 

&±©Sg*J: E 2 - 2 fttfE 2 - 3 S3- HtStfif E2 

E 2 07^7^ A^n— K-r^itfi-^d*^ — E 2 

- 2 ©N*S*5 2^»g, RitfE 2-3 ON 5 4gSg07X 
10 /t^ 77A7^>tbTiK$n&«, 7X/t7^>i« 

T^A^^>^T7 > A 0 ^4 : >^{Cig^-r§ i K^^OViTtt, Jour 
nal of Liqid Chromatography, 15 (6 
&7), 1115-1128 ( 1992) fti'KiB^SnT*?), 
15 5 #><DC&mM\Zinj is 7X/t7^>|^0^t^ 

75:43, tt£K£f#> e>it^$tlS E 2-2 <D#^* ( 1 7 6 8 9 ) H, 
E 2 - 2 $r^»$l^#[ (17722) £ , E2-3 (17 8 9 

2) fct, E 2 - 2^>fil^i ( 1 7 9 0 9) tg^a^Ct^5 
20 fe, E 2 - 21>E 2 - 3 $3 - HtSfiSgBJIIfiE 2 - 1 §3 - Hf5 ' 

&±<Dm%:£<0 , E2-2H, laS^Oim N«#I14iO 
7S;^0Wi, N 2SI@©7X/^^>^7^/t7^> 
fc^©aEifc££*tT\ ^MeSfc&Sili:, E2-3tt, ISI'v© 
25 ffigR&, N*Sil 2i075;t©D8lfi» N«d^4SS@©7 
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■>t<Dm%:&, m&m^2, @H^j#^-3 \z&*^-r<, m.iz. ±iee2- 

1, E2-2, E 2 - 3 £3- FTZ>mfcTM®.*^te 5 0 7 £> 

f$,&mmm.fc^ (orf) ©^s@2^j^ib^j#^4 7371 
z$e 2 ©75 y&mF\&m4 iz^To 
(id ^y^xs Foum 

*mmm<DE 2 - 2 , e 2 - 3 or 5 y wtm&KD&m-em^zijjmiz 

10 E2-3-N9-107*7-^7'f7-ttiJ^dT^7'f 
7-l;#^fe7>*-^l:ffilt§>JA-x77'f7- (MfE (5) 

Mt IT, P C RMJ5&£fr^> T, 6 6 0 b p (^#JA) 

E 2 - 3 -N 9 - 1 (Dy*V- K y^-T V-©ft^ D \Z, E2 
15 - 3 -N 9 - 2 y- H77-f Y-tlTfflVifcP C R£ff V>, |WJ 

iCI9 6 6 0 b p©li m%0B) 

n*>ntcmy>)A%.tfB%: > ^izm^tcm.&mm<D^:M^^iz^-DX. . 

pGEM-T Easy Ve c t o r tlt7^ D-r >^lfct, * 
JUM (XLl-Blue) K#AL, ^SSB^J ZMtit L . El 7 fc, +J- 

20 7£ □-->^©^iH^^f o 

W.!&!)Atfm.&&&nfc p G EM- T Easy Vector*^ 
* + £>, BB 3 T?i$tl5#U ^7°^ h^3-Ft§tS 

@2^J$r^F07cM^ (XL1-B 1 ue/pGEM-T-E2-3-l) 
£#fc 0 XLl-Blue/pGEM-T-E2-3-l izWAZtlfc 

25 ^^A©ifiSBS^IB:tJf^JfS"r*T$ 7 i?ge^J £gE3*J#-5f 6 #.tfI2?>J#^ 
7 , RtfH 5 C^t. 



WO 02/20808 



PCT/JP01/07465 



31 

mUlZ. mWB&ffl.%.&Wintc p GEM-T Easy Vecto 

r zn-D^mmiDtp @sa«-^3 yti^jtf 4t©A s p 

TztftiK As n \zm%ttt>ifc-#V ^y°^ K£n- FT£l£Sie?iJ £rf# 
^>^il (XL 1-B 1 ue/pGEM-T-E2-3-2) £#7c 0 
5 XLl-Blue/pGEM-T-E2-3-2 \Z^ A £ ftfc B <£> 
^*@3^JR^*f^-T £ X 5 7 g?@2^J SrSB^J#-^ 8 Rtfffi 9 > Rtf 
0 6 fC^To 

(GST) it'(S^©gB^JOT^^^D5 : -T--tf|g^^fi[<t v;!/^^ o- 
10 ->^tJ-< h£f#-S>> pGEX— 4T — 3 (77->tA77K'>7S) 

pGEX-4T-3£EcoRI (Takar a*h§3) tNo t I (T 
akaraM) T~Wm ITi 6 *l£;*:itFrJt t .LIB p G E M - T - E 2 
-3-UEcoRItNotI *e«j»rL-T»&» 7 0 0 b p ©»r>t£ 
15 jtUgb^S^^^^ FPGEX-4T-3-E2-3-1 ^^^bfc 0 
Hfilfc, pGEX-4T-3SEc'oRItNot 
tl<E> T^^rin" <h_hf3p GEM— T— E 2-3-2SEc oR I tNo t I 

T?«»fbT»fc*5 7 o o b p (Drnwizmmis, ^1^7x5 f p gex 

-4T-3-E2-3-2 fc$|g|Lfco 

20 

(12) ^^^^X ^ H ^ffl^fc^MM©^K^^#(Df^^<tig* n 
> tf^ > h-t^&Kck 0 , ±fS(£>p GEX-4T-3-E2-3-1& 
^ilBL 2 1— Go 1 d (S TRATAGENEttl) ClAU m 
n&t&faB L21-Gold/pGEX-4T-3-E2-3-l (F 
25 ERM BP- 7 6 7 5 ) (08)» 

IWI^fC, PGEX-4T-3-E2-3-2 &^IIlB L 2 1 
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. -Gold (STRATAGENEai).l;iAL« ffg|#BL2 

1- Go 1 d/pGEX-4T-3-E2-3-2 £#fc„ 

nznrcmn&t&fc* i o o u g/m i ©T>tf ->u >£#tr l Big 

5 ^htf^/v-H (IPTG) §iiDlT§Iiit§tGST<i:E2- 
3-1 K (KT< SiilnlSS^ GST — E2 — 3— As 

pt^5), m^jcg s TiE2-3-2 ©gs-g-Mea mr, ^iie 

S$GST-E2-3-Asni^5) ^f#rtKtf«Lfc. 
10 (13) MdSt<£>l« (»«) 

±12©,*: 5 \z VTftnm&ft&mmi,.-wft&&foftm\z&'3Tmib 

7D-X4 Fast Flow*7A (77->t A7tK>/7S) 

15 7cS^J^^t>&^tJifcUBu f f e rT, ^SSS^ittl t, 2 
tt©E 2 - 3 BS-S-MfiSf 5m (GST-E2-3-Asp, GST-E 

2- 3-Asn) (ommw&nfc. 

U^iei^2l^HiTr ap Desal t i n g 7J :7 A (T 

20 ^^ft>t77D-X4 Fast 'f 1 o 7 Afc^f 

#^A£*fttf^ hn>fc:>£#irB u f f e r T7J^A£$tfcb, ^ 

fit 2 mm7uTT-i£mm&ft ot> gs T^^^i^gsi^etj 

DiUbfco G S T^^SI&H&iaifc^E 2-3-As pR^E2-3- 
Asn^^7A^6itt}$t, Jg£» CCgtUiEBenzamidi 
25 ne Sepharose 6 B £ in 3. M & b , j§4>7>itT<5 £ <h 

<t7t, + © h □ >\f>&m&. 2m(DmWk?LE 2 - 3W® (r 



WO 02/20808 



PCT/JPO 1/07465 



33 

C.-E2-3-ASP, RC-E2-3-Asn) £#7c 0 
(14) 

lt^Ifif^T$^GST-E2-3-Asp, GST-E2-3 
5 -Asnilfe^tC, GS tf&-®K>m^tcm.m?LE 2 - 3^t$5, 
RC-E2-3-Asp, RC-E2-3-Asn 04^IH:^^Tt 

•e<D^m, Si!-&MaKK^-e^-g>G ST-E2-3-AS pRtfG S 
T-E2-3-As nTte, Il^^^^i^gtt^tB £*l7Co 
10 E 2 - 3itfe^S:#Ab^^ofc^^y^^S FpGEX-4Tt^I 
Lfe^M^^^ (BL2 1-Go 1 d/pGEX-4T-GST) £ig 

15 ^^^->-fe 7 7 n — 7s 4 Fast F 1 o w*7 A^^CSHijKS 5 
"£1±<DIS*#>S, E 2 - 3 ©NfSI;, GST 2 7 0 0 0) 

20 RC-E2-3-AspR^RC-E2-3-Asntfe|I 

R C - E 2 - 3 - A s p tR C - E 2 - 3 - A s n <D Stm 
25 feE2-3 ©Jt»tt"brai^^;H?*S CtjJtb^ofc. 
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JtStt (area /m g) 



RC-E2-3-AS p 



4 . 4 X 1 0 8 



-E2-3- 



A s n 



4 . 



1 X 1 0 8 



E 2 - 3 



2 . 



5 X 1 0 8 



5 



O 3 S©7-f V if -f A (E2-1, E2-2, E2-3) &%LmL. m 
TtMt*^§, 5) ±fBDN Ad* 6#e>n^1f liSt£@PiSl<Df£:ptS 

6) Mmj&ft&&Bm*m.fc^m.m?t8iffi\z£ vnmmiz^vtu'rz.t 

^ 2 n ^ m £ #i ^ © m & 
25 mstkmrntt-ty? - (&t& ; b*bimi^<«m its 



l##Jl tfifelte (Sf#^3 0 5 - 8 5 6 6) 
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^Ff6 LfcB#: 2 0 0 1^7^250 
FERM BP-76 7 5 
$fc£#7<Z>^^c : E 2 - 3 - 1 
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15 © i b< munkoy^ jm&ttm, **t)i<ttii$nfc75;g 

20 

25 DN A#MB?iJ#-S§- 5 7?^ $ n 3 D N A T & Z> Sfj&Jg 5 {CtBifcCDDN A 0 



WO 02/20808 



37 



PCT/JPOl/07465 



5 9. m$tm8 izmmomM^^? 2-~?m£.w&mm&mvtc 
i o. & ^ **m\z&&r zmmf&ftmmwzftmvTMmj&ft 

10 d fcfc J; X> 74 V if -f AE 2 - 1 , E2-2, XttE 2 - 3 ^^it§ 
11. m$tm5. 6Xft7l:IBi0DNA^tft§IiA^^ 



20 



12. gf3£JS5, 6Xli7l:|3t®DNAfcM*t?)mRNA 

\z m v x w m m m. m 'm m * w -r % z. t & # n 1 1 s 7 > ^ ± > x r n a 0 
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ACAATTCAGA CTCACATTAC GTTATATCAA GAAGATTGTC CAATCAGAAA AA ATG GAG CTA 

Met Glu Leu 
-15 

AAT CCT GGT GCA CCT GCT GTA GTC GCT GAT AGT GCT AAC GGA GCT CGA AAA TGG AGC GGC 
Asn Pro Gly Ala Pro Ala Yal Yal Ala Asp Ser Ala Asn Gly Ala Arg Lys Trp Ser Gly 

-10 -5 1 5 

AAA GTC CAT GCT TTG CTT CCA AAT ACA AAG CCA GAG CAA GCA TGG ACA CTA CTA AAA GAC 
Lys Yal His Ala Leu Leu Pro Asn Thr Lys Pro Glu Gin Ala Trp Thr Leu Leu Lys Asp 

10 15 20 25 

TTT ATT AAC CTT CAC AAG GTC ATG CCT TCG TTG TCA GTC TGT GAA CTG GTA GAA GGT GAG 
Phe He Asn Leu His Lys Yal Met Pro Ser Leu Ser Yal Cys Glu Leu Yal Glu Gly Glu 

30 35 40 45 

GCC AAT GTT GTT GGT TGT GTT CGC TAC* GTT AAA GGT ATA ATG CAC CCA ATA GAA GAG GAA 
Ala Asn Yal Yal Gly Cys Yal Arg Tyr Yal Lys Gly He Met His Pro He Glu Glu Glu 

50 55 60 65 

TTT TGG GCC AAG GAG AAG CTG GTG GCG CTG GAT AAT AAG AAC ATG AGC TAC AGT TAT ATT 
Phe Trp Ala Lys Glu Lys Leu Val Ala Leu Asp Asn Lys Asn Mel Ser Tyr Ser Tyr lie 

70 75 ■ 80 85 

TTT ACT GAG TGT TTT ACA GGG TAC GAG GAT TAC ACG GCT ACC ATG CAA ATA GTG GAG GGT 
Phe Thr Glu Cys Phe Thr Gly Tyr Glu Asp Tyr Thr Ala Thr Met Gin He Val Glu Gly 

90 95 100 105 

CCT GAG CAC AAG GGA AGT AGA TTT GAC TGG TCT TTT CAG TGC AAG TAT ATC GAG GGT ATG- 
Pro Glu His Lys Gly Ser Arg Phe Asp Trp Ser Phe Gin Cys Lys Tyr He Glu Gly Mel 

HO U5 120 125 

ACT GAA TCT GCA TTC ACC GAG ATT CTG CAG CAT TGG GCT ACT GAG ATA GGT CAG AAA ATC 
Thr Glu Ser Ala Phe Thr Glu He Leu Gin His Trp Ala Thr Glu He Gly Gin Lys He 

130 135 140 145 

GAA GAG GTT TGC AGT GCT TGATCATGAA TATCGGTTTT CAGTGCTGTG ATGCATTATG 
Glu Glu Val Cys Ser Ala 
150 

TGTCTTTTAA ACCTTGTCTT GTGATATAAT AAAGTAACGT AATATGTGCA TGTAATAAGT 
AAGACTGAGT GTTGTGTGTT CAATAAAAAA GAATTTGCTT TTTGCAAGTT CTAGTGCTTT 
TCAAAAAAAA AAAAAAAA- 



61 



121 



181 



241 



301 



361 



421 



481 



541 



599 



659 
719 
737 



H4 
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10 20 30 40 50 60 

MTTCGATTGATAGTGCGGACGGGGCGCGGAAATGGAGCGGCAAAGTCCATGCTTTGCTT 
AsnSerlleAspSerAlaAspGlyAlaArgLysTrpSerGlyLysValHisAlaLeuLeu 
70 80 90 100 110 120 

CCAAATACAAAGCCGGAGCAAGCATGGACACTACTAAAAGACTTTATTAACCTTCACAAG 
Pr oAsnThrLysProGl uGlnAl aTrpThrLeuLeuLysAspPhel 1 eAsnLeuHi sLys 

130 140 150 160 170 180 

GTCATGCCTTCGTTGTCAGTCTGTGAACTGGTAGAAGGTGAGGCCAATGTTGTTGGTTGT 
YalMetProSerLeuSerYalCysGluLeuYalGluGlyGlMlaAsnValValGlyCys 

190 200 210 220 230 240 

GTTCGCTACGTTAAAGGTATAATGCACCCAATAGAAGAGGAATTTTGGGCCAAGGAGAAG 
ValArgTyrValLysGlylleMetHisProIleGluGluGluPheTrpAlaLysGluLys 

250 260 270 280 290 300 

CTGGTGGCGCTGGATAATAAGAACATGAGCTACAGTTATATTTTTACTGAGTGTTTTACA 
LeuValAlaLeuAspAsnLysAsnMetSerTyrSerTyrllePheThrGluCysPheThr 

310 320 330 340 350 360 

GGGTACGAGGATTACACGGCTACCATGCAAATAGTGGAGGGTCCTGAGCACAAGGGAAGT 
GlyTyrGluAspTyrThrAlaThrMetGinlleYalGluGlyProGluHisLysGlySer 

370 380 390 400 410 420 

AGATTTGACTGGTCTTTTCAGTGCAAGTATATCGAGGGTATGACTGAATCTGCATTCACC 
ArgPheAspTrpSerPheGlnCysLysTyrlleGluGlyMetTlirGluSerAlaPheTlir 

430 440 450 460 470 480 

GAGATTCTGCAGCATTGGGCTACTGAGATAGGTCAGAAAATCGAAGAGGTTTGCAGTGCT 
GIuIleLeuGlnHisTrpAlaThrGluIleGlyGlnLysIleGluGluYalCysSerAIa 

490 500 510 520 530 540 

TGATCATGAATATCGTTTATGCTGTGATGCATTATTTGTGTTTTAAACCGTGrCCTGTGA 
*** 

550 560 570 580 590 600 

TATAATAAAGTAACGTCATTTGTGCACGTAATAAGTAAAGCCCGAGTGTTGTGTGTTCAA 

610 620 630 640 650 660 

TAAAAAAGAACTTGCTTTTTGCAGGTTCTAGTGCTTTTCAAAAAAAAAAAAAAAAAAAAA 

670 

AAAAAATTCCTGC 



115 
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10 20 30 40 50 60 

AATTCGATTGATTCGGCGAATGGGGCGCGGAAGTGGAGCGGCAAAGTCCATGCTTTGCTT 
AsnSerlleAspSerAlaAsnGlyAlaArgLysTrpSerGlyLysYalHisAlaLeuLeu 
70 80 90 100 110 120 

CCAAATACAAAGCCAGAGCAAGCATGGACACTACTAAAAGACTTTATTAACCTTCACAAG 
ProAsnThrLysProGluGlnAlaTrpThrLeuLeuLysAspPhelleAsnLeuHisLys 

130 140 150 160 170 180 

GTCATGCCTTCGTTGTCAGTCTGTGAACTGGTAGAAGGTGAGGCCAATGTTGTTGGTTGT 
YalMetProSerLeuSerYalCysGluLeuYalGluGlyGluAlaAsnYalYalGlyCys 

190 200 210 220 230 240 

GTTCGCTACGTTAAAGGTATAATGCACCCAATAGAAGAGGAATTTTGGGCCAAGGAGAAG 
YalArgTyrYalLysGlylleMetHisProIleGluGluGluPheTrpAlaLysGluLys 

250 260 270 280 290 300 

CTGGTGGCGCTGGATAATAAGAACATGAGCTACAGTTATATTTTTACTGAGTGTTTTACA 
LeuYalAlaLeuAspAsnLysAsnMetSerTyrSerTyrllePheThrGluCysPlieThr 

310 320 330 340 350 360 

GGGTACGAGGATTACACGGCTACCATGCAAATAGTGGAGGGTCCTGAGCACAAGGGAAGT 
GlyTyrGluAspTyrThrAlaThrMetGlnlleYalGluGlyProGluHisLysGlySer 

370 380 390 400 410 420 

AGATTTGACTGGTCTTTTCAGTGCAAGTATATCGAGGGTATGACTGAATCTGCATTCACC 
ArgPheAspTrpSerPheGlnCysLysTyrlleGluGlyMetThrGluSerAlaPheThr 

430 440 450 460 470 480 

GAGATTCTGCAGCATTGGGCTACTGAGATAGGTCAGAAAATCGAAGAGGTTTGCAGTGCT 
GluIleLeuGlnHisTrpAlaThrGluIleGlyGlnLysIleGluGluYalCysSerAla 

490 500 510 520 530 540 

TGATCATGAATATCGGTTTTCAGTGCTGTGATGCATTATGTGTCTTTTAAACCTTGTCTT 
*** 

550 560 570 580 590 600 

GTGATATAATAAAGTAACGTAATATGTGCATGTAATAAGTAAGACTGAGTGTTGTGTGTT 

610 620 630 640 650 660 

CAATAAAAAAGAATTTGCTTTTTGCAAGTTCTAGTGCTTTTCAAAAAAAAAAAAAAAAAA 

670 

AAAAAATTCCTGC 
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-AAAAAA mRNA 



Reverse Transcriptase 

-AAAAAA 

— TTTTTT I | 1 [ 
Not I 



3 : TGGAGGAATTCGCGGCCGCAG 



PCR 



- AAAAAA C 
~ ~TTTTTT r~ 



3A 



Not I 




:E2-3-N9-l 

GA (C/T) AG (C/T) GCI (A/G) A (C/T) GGI 
GCICGIAA (A/G) TGG 

:E2-3-N9-2 

GA (C/T ) TCIGCI (A/G) A (C/T ) GGIGCIC 
GIAA (A/G) TGG 



EcoR I 



transformation 



o° 
o 



E.coli 

XL-Blue/pGEM-T-E2-3-l 
XL-Blue/pGEM-T-E2-3-2 



EcoRl 



EcoR I 



Not\ 



EcoR I 
Not\ 




mi 
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glutathione S 



EcoRI 




Ampr 



lac I 



E2-3-1 or E2-3-2 



Eco Rl 
Not I 

T4 DNA Ligase 



glutathione S EcoRI 
transferas 




Amp 1 " 



transformation 



E.coli 

BL21 -Gold/pGEX-4T-3-E2-3-1 
BL21 -Gold/pGEX-4T-3-E2-3-2 
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80000 
70000 
^ 60000 
15 50000 
Jg 40000 
^ 30000 
^ 20000 
10000 




GST-E2-3- GST-E2-3- 
Asp Asn 



GST 



Blank 
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<110> HOUSE FOODS CORPORATION 

<120> GENE OF ENZYME HAVING ACTIVITY TO GENERATE LACHRYMATORY 
FACTOR 

<130> F-0107 

<140> 
<141> 

<150> JP P2000-267813 
<151> 2000-09-04 

<160> 9 

<170> Patent In Ver. 2.1 

<210> 1 

<211> 153 

<212> PRT 

<213> Allium cepa 

<400> 1 

Gly Ala Arg Lys Trp Ser Gly Lys Val His Ala Leu Leu Pro Asn Thr 
15 10 15 

Lys Pro Glu Gin Ala Trp Thr Leu Leu Lys Asp Phe lie Asn Leu His 
20 25 30 

Lys Val Met Pro Ser Leu Ser Val Cys Glu Leu Val Glu Gly Glu Ala 
35 40 45 

Asn Val Val Gly Cys Val Arg Tyr Val Lys Gly lie Met His Pro lie 
50 55 60 

Glu Glu Glu Phe Trp Ala Lys Glu Lys Leu Val Ala Leu Asp Asn Lys 
65 70 75 80 

Asn Met Ser Tyr Ser Tyr lie Phe Thr Glu Cys Phe Thr Gly Tyr Glu 
85 90 95 

Asp Tyr Thr Ala Thr Met Gin lie Val Glu Gly Pro Glu His Lys Gly 
100 105 110 



Ser Arg Phe Asp Trp Ser Phe Gin Cys Lys Tyr He Glu Gly Met Thr 
115 120 125 
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Glu Ser Ala Phe Thr Glu lie Leu Gin His Trp Ala Thr Glu lie Gly 
130 135 140 

Gin Lys lie Glu Glu Val Cys Ser Ala 
145 150 



<210> 2 

<211> 155 

<212> PRT 

<213> Allium cepa 

<400> 2 

Ala Asp Gly Ala Arg Lys Trp Ser Gly Lys Val His Ala Leu Leu Pro 
15 10 15 

Asn Thr Lys Pro Glu Gin Ala Trp Thr Leu Leu Lys Asp Phe lie Asn 
20 25 30 

Leu His Lys Val Met Pro Ser Leu Ser Val Cys Glu Leu Val Glu Gly 
35 40 45 

Glu Ala Asn Val Val Gly Cys Val Arg Tyr Val Lys Gly lie Met His 
50 55 60 

Pro lie Glu Glu Glu Phe Trp Ala Lys Glu Lys Leu Val Ala Leu Asp 
65 70 .75 -80 

Asn Lys Asn Met Ser Tyr Ser Tyr lie Phe Thr Glu Cys Phe Thr Gly 
85 90 95 

Tyr Glu Asp Tyr Thr Ala Thr Met Gin lie Val Glu Gly Pro Glu His 
100, 105 110 

Lys Gly Ser Arg Phe Asp Trp Ser Phe Gin Cys Lys Tyr lie Glu Gly 
115 120 125 

Met Thr Glu Ser Ala Phe Thr Glu lie Leu Gin His Trp Ala Thr Glu 
130 135 140 

lie Gly Gin Lys lie Glu Glu Val Cys Ser Ala 
145 150 155 



<210> 3 
<211> 157 
<212> PRT 
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<400> 3 

Asp Ser Ala Asp Gly Ala Arg Lys Trp Ser Gly Lys Val His Ala Leu 
15 10 15 

Leu Pro Asn Thr Lys Pro Glu Gin Ala Trp Thr Leu Leu Lys Asp Phe 
20 25 30 

lie Asn Leu His Lys Val Met Pro Ser Leu Ser Val Cys Glu Leu Val 
35 40 45 

Glu Gly Glu Ala Asn Val Val Gly Cys Val Arg Tyr Val Lys Gly lie 
50 55 60 

Met His Pro lie Glu Glu Glu Phe Trp Ala Lys Glu Lys Leu Val Ala 
65 70 75 80 

Leu Asp Asn Lys Asn Met Ser Tyr Ser Tyr lie Phe Thr Glu Cys Phe 
85 90 95 

Thr Gly Tyr Glu Asp Tyr Thr Ala Thr Met Gin lie Val Glu Gly Pro 
100 105 110 

Glu His Lys Gly Ser Arg Phe Asp Trp Ser Phe Gin Cys Lys Tyr lie 
115 120 125 

Glu. Gly Met Thr Glu Ser Ala Phe Thr Glu lie Leu Gin His Trp Ala 
130 135 140 

Thr Glu He Gly Gin Lys He Glu Glu Val Cys Ser Ala 
145 150 155 



<210> 4 

<211> 737 

<212> DNA 

<213> Allium cepa 

<400> 4 

acaattcaga ctcacattac gttatatcaa 

aaatcctggt gcacctgctg tagtcgctga 

caaagtccat gctttgcttc caaatacaaa 

ctttattaac cttcacaagg tcatgccttc 

ggccaatgtt gttggttgtg ttcgctacgt 

attttgggcc aaggagaagc tggtggcgct 

ttttactgag tgttttacag ggtacgagga 

tcctgagcac aagggaagta gatttgactg 



gaagattgtc caatcagaaa aaatggagct 60 

tagtgctaac ggagctcgaa aatggagcgg 120 

gccagagcaa gcatggacac tactaaaaga 180 

gttgtcagtc tgtgaactgg tagaaggtga 240 

taaaggtata atgcacccaa tagaagagga 300 

ggataataag aacatgagct acagttatat 360 

ttacacggct accatgcaaa tagtggaggg 420 

gtcttttcag tgcaagtata tcgagggtat 480 
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gactgaatct gcattcaccg agattctgca gcattgggct actgagatag gtcagaaaat 540 

cgaagaggtt tgcagtgctt gatcatgaat atcggttttc agtgctgtga tgcattatgt 600 

gtcttttaaa ccttgtcttg tgatataata aagtaacgta atatgtgcat gtaataagta 660 

agactgagtg ttgtgtgttc aataaaaaag aatttgcttt ttgcaagttc tagtgctttt 720 

caaaaaaaaa aaaaaaa 737 



<210> 5 

<211> 507 

<212> DNA 

<213> Allium cepa 

<400> 5 

atggagctaa atcctggtgc acctgctgta gtcgctgata gtgctaacgg agctcgaaaa 60 

tggagcggca aagtccatgc tttgcttcca aatacaaagc cagagcaagc atggacacta 120 

ctaaaagact ttattaacct tcacaaggtc atgccttcgt tgtcagtctg tgaactggta 180 

gaaggtgagg ccaatgttgt tggttgtgtt cgctacgtta aaggtataat gcacccaata 240 

gaagaggaat tttgggccaa ggagaagctg gtggcgctgg ataataagaa catgagctac 300 

agttatattt ttactgagtg ttttacaggg tacgaggatt acacggctac catgcaaata 360 

gtggagggtc ctgagcacaa gggaagtaga tttgactggt cttttcagtg caagtatatc 420 

gagggtatga ctgaatctgc attcaccgag attctgcagc attgggctac tgagataggt 480 
cagaaaatcg aagaggtttg cagtgct 507 

<210> 6 
<211> 673 
<212> DNA 

<213> Allium cepa . 
<400> 6 

aattcgattg atagtgcgga cggggcgcgg aaatggagcg gcaaagtcca tgctttgctt 60 
ccaaatacaa agccggagca agcatggaca ctactaaaag actttattaa ccttcacaag 120 
gtcatgcctt cgttgtcagt ctgtgaactg gtagaaggtg aggccaatgt tgttggttgt 180 
gttcgctacg ttaaaggtat aatgcaccca atagaagagg aattttgggc caaggagaag 240 
ctggtggcgc tggataataa gaacatgagc tacagttata tttttactga ' gtgttttaca 300 
gggtacgagg attacacggc taccatgcaa atagtggagg gtcctgagca caagggaagt 360 
agatttgact ggtcttttca gtgcaagtat atcgagggta tgactgaatc tgcattcacc 420 
gagattctgc agcattgggc tactgagata ggtcagaaaa tcgaagaggt ttgcagtgct 4 80 
tgatcatgaa tatcgtttat gctgtgatgc attatttgtg ttttaaaccg tgtcctgtga 540 
tataataaag taacgtcatt tgtgcacgta ataagtaaag cccgagtgtt gtgtgttcaa 600 
taaaaaagaa cttgcttttt gcaggttcta gtgcttttca aaaaaaaaaa aaaaaaaaaa 660 
aaaaaattcc tgc 673 



<210> 7 

<211> 160 

<212> PRT 

<213> Allium cepa 
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<400> 7 

Asn Ser lie Asp Ser Ala Asp Gly Ala Arg Lys Trp Ser Gly Lys Val 
1 5 10 15 

His Ala Leu Leu Pro Asn Thr Lys Pro Glu Gin Ala Trp Thr Leu Leu 
20 25 30 

Lys Asp Phe lie Asn Leu His Lys Val Met Pro Ser Leu Ser Val Cys 
35 40 45 

Glu Leu Val Glu Gly Glu Ala Asn Val Val Gly Cys Val Arg Tyr Val 
50 55 60 

Lys Gly He Met His Pro He Glu Glu Glu Phe Trp Ala Lys Glu Lys 
65 70 75 80 

Leu Val Ala Leu Asp Asn Lys Asn Met Ser Tyr Ser Tyr He Phe Thr 
85 90 95 

Glu Cys Phe Thr Gly Tyr Glu Asp Tyr Thr Ala Thr Met Gin He Val 
100 105 110 

Glu Gly Pro Glu His Lys Gly Ser Arg Phe Asp Trp Ser Phe Gin Cys 
115 120 125 

Lys Tyr He Glu Gly Met Thr Glu Ser Ala Phe Thr Glu He Leu Gin 
130 135 140 



His Trp Ala Thr Glu He Gly Gin Lys He Glu Glu Val Cys Ser Ala 
145 150 155 160 



<210> 8 

<211> 673 

<212> DNA 

<213> Allium cepa 

<400> 8 

aattcgattg attcggcgaa tggggcgcgg aagtggagcg gcaaagtcca tgctttgctt 60 

ccaaatacaa agccagagca agcatggaca ctactaaaag actttattaa ccttcacaag 120 

gtcatgcctt cgttgtcagt ctgtgaactg gtagaaggtg aggccaatgt tgttggttgt 180 

gttcgctacg ttaaaggtat aatgcaccca atagaagagg aattttgggc caaggagaag 24 0 

ctggtggcgc tggataataa gaacatgagc tacagttata tttttactga gtgttttaca 300 

gggtacgagg attacacggc taccatgcaa atagtggagg gtcctgagca caagggaagt 360 
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agatttgact ggtcttttca gtgcaagtat 
gagattctgc agcattgggc tactgagata 
tgatcatgaa tatcggtttt cagtgctgtg 
gtgatataat aaagtaacgt aatatgtgca 
caataaaaaa gaatttgctt tttgcaagtt 
aaaaaattcc tgc 



atcgagggta tgactgaatc tgcattcacc 420 
ggtcagaaaa tcgaagaggt ttgcagtgct 480 
atgcattatg tgtcttttaa accttgtctt 540 
tgtaataagt aagactgagt gttgtgtgtt 600 
ctagtgcttt tcaaaaaaaa aaaaaaaaaa 660 

673 



<210> 9 

<211> 160 

<212> PRT 

<213> Allium cepa 

<400> 9 

Asn Ser lie Asp Ser Ala Asn Gly Ala Arg Lys Trp Ser Gly Lys Val 
15 10 15 

His Ala Leu Leu Pro Asn Thr Lys Pro Glu Gin Ala Trp Thr Leu Leu 
20 25 30 

Lys Asp Phe lie Asn Leu His Lys Val Met Pro Ser Leu Ser Val Cys 
35 40 45 

Glu Leu Val Glu Gly Glu Ala Asn VaX Val Gly Cys Val Arg Tyr Val 
50 55 60 

Lys Gly lie Met His Pro lie Glu Glu Glu Phe Trp Ala Lys Glu Lys 
65 .70 75 .80 

Leu Val Ala Leu Asp Asn Lys Asn Met Ser Tyr Ser Tyr lie Phe Thr 
85 90 95 

Glu Cys Phe Thr Gly Tyr Glu Asp Tyr Thr Ala Thr Met Gin He Val 
100 ^ 105. 110 

Glu Gly Pro Glu His Lys Gly Ser Arg Phe Asp Trp Ser Phe Gin Cys 
115 120 125 

Lys Tyr He Glu Gly Met Thr Glu Ser Ala Phe Thr Glu He Leu Gin 
130 135 140 



His Trp Ala Thr Glu He Gly Gin Lys He Glu Glu Val Cys Ser Ala 
145 150 155 160 
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